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! TITLE OF THE INVENT I CN ) 
RES IN-ENCAPSULATED SEMI CONDUCTS? cr v:C r 

[CLAIMS] 

A resir.-encaDsulatec serrc~-d ~ 

a lead frame which is shaped ir. accordance wi-_h a tw=-sce= 
etching process to a body wh ere ir. a thickness of i.-.r.er 
l«=s is less than that = f -.he lead ; ;£ - e blank, 

inner leads having the thickness less than chat of the 
lead frame blank; and 

ter.-r.inal columns integrally connected to -.he inner 
leads and having the sane thickness with the lead frame 
blank, the terminal columns possessing a cclumn-shaped 
configuration which is adapted t= be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 
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surfaces incl^cino a f — sr c,~--^ 

51 s — -«=-e, a second surface, 

third surface and a fourth su-'a— 

» # - " e first surfa~- 



• rushed with on 

i r. ~e r lead ha v * r f rhc c - r- ^ . 

. . a v _ , . ^ une Scne tr.ir<cr.es 

bler.k while being opposed to the sec 



e surface , of a remaining poiticr. c: ■ 

s with the ' - - - 
and surface, a.-.c e = 



of the third and fourth surfaces having a concave ,r.i 
depressed toward the ir.side of the inner lead. 



2- A resin-encapsulated semiconductor device u.ir 
a lead frame which is shaped in accordance with a twc-ste 
etching process to a body wherein a thickness of inr.e 

-eeds is less than t-a- -* -u. , . m 

w. ...e ieao frame blank 

comprising : 

inner leads having the thickness less than that of the 
lead frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, the terminal columns possessing, a column-shaped 
configuration which is adapted to be electrically connected 
to an external circuit, the terminal columns being disoosed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, portions of top ends of 
the terminal columns being exposed to the outside beyond a 
resin encapsulate, each inner lead possessing a rectangular 
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cross-section and having fo . Jr surfaces .-—i..^- • - 

surface, a second surface, a - - • — c-.----~ a 

w - c..^ e . c _r 

surface, the first surface heir..- ^ s-o- 

5..e- ~ - - . . c:.e surta 

cf e remaining portion of the i.-.r.er lead hav-- 
thickness with the lead frame clank . while being cppzsez : 
the second surface, and each cf the tnirc *.-.= fcur: 
surfaces having a ccncave shape depressed toward the insid 
cf zhe inner lead. 



3. The resir.-encaosjlated _ , a . 

r device as 

clai.T.ec in claims 1 or 2, wherein a 



received inward of the inner leads, and electrodes of th 
semiconductor chip are electrically conn 
leads through wires, respectively. 



semi ccr.cuctcr chip is 

of the 

ecced to the inner 



<■ The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame has a die pad, 
end the semiconductor chip is mounted onte the die pad. 

5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 



6- The resin-encapsulated semiconductor devic 
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claimed in e'^'m* i ^ -r -> 

w "e.e..i c ne se.Ticor.a-jcrcr z'r.iz 

fastened by means of ^ s -'.-^ w 

y c«..es.ve w c rne sec 

surfaces of the inner leads on cne surface -ere - = .-. 
-r.e electrodes are located, and the electrcdes =f 

o.c... chip are electrically .connected to the fir 

surfaces of the inner leads thrown wires, respectively. 



...e resin-encapsulated semiconductor device a 
claimed in claims 1 or 2, wherein -he se ,.. n ^.. 
fastened to the second surfaces of the ir.r.e- k.. 

thereby to be electrically cor — ^ - 0 -k. -• 

- w< -o w .ne inner leads. 

('DETAILED DESCRIPTION Os THE INVENTION] 
; FIELD OF THE INVENTION J 



7hs ?-«enc invention relates to a 



resin- 



encapsulated semiconductor device capable of meeting the 
requirement for an increase in the nuab . r of terminals and 
resolving problems which are caused Jn association with 
position shift and coplanarity of an outer lead. 

(DESCRIPTION OF THE PRIOR ART) 

FIG. 15(a) shows the configuration of a generally 
known resin-encapsulated semiconductor device (a plastic 
lead frame package,. The shown resin-encapsulated 

semiconductor device includes a die pad 1511 having a 
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semiconductor chip 1520 mounted thereon, o,:e: • = 
to be e:e=:::=a:; y connected tc the associated 

iaa«r leads 1522 ; 0iW d integrally with the =,-_ sr ,7 
1513. bending wires 1520 for electrically cc.-.r.e-- • - 

*' ipS ° f the iaw :eads - bending p.7:" 5 i":" s ; 

-r.i SC r.du S -. 8 r chip : 5 20, end a res,., lUo encecsula 

semiconductor chip 1520 :c protect the se.i= 3n =, = - „ 77' 

152 ' eXt8rnaI -ntaminants. This res,, 

encapsulated semiconductor device. efter , 0 ,-,_, . K# 
semiconductor chip 2520 , the bonding ?4d 7s 
r.a,uract,red by encaosuieting t,e semiconductor chio -20 

^ reSin ' ^ ^ --••ir.-.«. psuiated se.icenbucter 
device, the number of the inner leads 1Ma is e,,: to that 

= - "he bonding pads 1521 of -■— 

• --cnductor chip 1520. 

Ar.d, 15 ;b) shows the con" 

" ---=--°" cf a monolayer lead 
creme used as en assemblv memb«- -* . 

. t.-n--. „. _.-, e resin-encapsulated 

semiconductor device shown in f- c u 

* 5a - Such a lead frame 

--"ludes the bending pad S511 fot mountino the 
semiconductor chi P , the inner leads 2512 to 
connected to the semiconductor chip, the outer lead 
which is integral with the inner leads 1522 and is to be 

electrically connected to the ass6 ri Jf .H 

t.ne associated circuits. This 

includ.. d 5 „ bars !5 ,< servJng <s a flam 

nop..!..!., r,e ..-Icnduc.r cMp „ ic , «„. resin . an<J . 
*r«. 1525 setvi „, to support che ent . te ^ ^ 
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Such a lead frame is formed frc.T, a highly conduct:-.- 
such as a cobalt, <2 ailoyfa A2h Ni-fe alley:, :::?er .. :ti 
all^y by a pressing working process cr ar. etching prrress 

:3ib)io, is a C ross-se=ti=nai view take.-. £ rrr __ e 

lir.e F1-F2 cf FIG. 25(b) (-f). 

Fece.-.tly, there has beer, crowing demand for t.-.e 
^iniacuricaticn and reduction in thickness cf resi.-.- 
er.capsulated semiconductor device employing lead frames 
like the lead frame (plastic lead frame peckece' and the 
increase cf the number cf terminals cf res.n-encapsulated 
semiconductor package as electronic apparatuses are 
mi.-.iaturiced progressively and the degree of the 
integration cf semiconductor devtce increase progressively. 
Thus, recent resin-encapsulated semiconductor package, 
particularly quad plate ?ac kace < CF?s ! and thin quad flat 

packages (7QF?s) have eac- a r.~ 0 ..-, ■ 

" c " a - - e ° --y increased number cf 

?i"-s. 

Lead frames having inner leads arranged at small 
Picches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead frames 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a large number of 
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P-s are fabricated by scb;ec.- ? a blaak of a thic >-.„ - 
° f °' 25 ^ - ™ — ? Process, no, a ?re5£ 

working. 

The etching process for fcr.T.ir.g a lead frar.a h 
= ir.e inner leads will be described hereinafter 

reference to FIG. r,- e - . 

= cccper alloy or 42 allcv 

= .1in sheet of a Sickness on the order of C.25 « : . C 
frame blank Kl 0 > is cleaned perfectly rhen, 

£ Photoresist, s UCh 5S wa:e .. e ...... _ 

e -*sem pr.otoresist 

containing potassium die- - — --^ - c 

= sc:.s:::ve agent, i s 

spread in photoresist fil-.s ' - 

- - • e. .he 3 or surfaces of 

• he thin film £S shown in TZZ. I* ;b; . 
Then, the photoresis- 

5 c — exposed, through a 

-£sk of a predetermined oat--* — - a i , 

- ' -° i-g-t emitted by a 

high-pressure rr.ercurv la.r.c, a—" 

a..- ...e .h ln £neet ls Versed 

ir. , 0.v.^r fc- =>ve:cp, e , : ... fer , . ,»„.„.„ 

(*.»„.!., ,. is r:o . i((c) . Tfieni th< 

Chin shee: , u5jectea . „„„ „„„ ^ ^ ^ 

»»<*. and ,„•.„ an , teh „ t 

containing ferric chlo-<e> * e - . 

cmo..ce as a principal component is 

sprayed against the t.,in sheet 1C20 to etch through 
Portions of the thin sheet :< i0 not coated with the 
patterned photoresist films 2020 so that inner leads of 
Predetermined sizes and shapes are formed as shown in FIG. 
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= --ir.s are re.-r.cve-. 



10 



15 



20 



25 



- r. ■_ s 
After 



Then ' the Patterned resist 

= • . Predetermined areas c* -~ e ...... 

-sr.T.S by ; he e:cMr. 9 process .,•:,«.--=;.:.- 
b.i.-.S «,k. d «, d drlld> ,„ , dh>Jivt po , y , Tii /."~. # 

^ be. ind th . pad ^ _ 

«e«r., pr«,„, th. «eh,„ ,,„ ; b _ 

- ef -.Me*,.,, .., a « r . e .. ies , ? . r? ,, iicu ... 

fr- boo Mj „ sur;aces as shoun ^ ^ ^ 

--•». ..Chi,, process. is „.„, wh „ . ht ^ 
nas a ---e-and-soace shaoe w 

intervals between the lines a-e 

a.e ... ..he range of SO to 20C% 

C *' :hi = kneSS ° f th€ thia »'*•«• rrom the viewpoint of 

f0rmln9 ° Uter h "*- * f««ici.n« strength, 

generally, the thickness of the -hin sh ..r ■ 

—e .nm sheet must be about 

U " S mu " be in ch « »"•• '0 «• *° O. .or !oc « Si(ul 
•xa. a, i. e„ ployed Sn ; , bricat;n , , leaa flM#> a 

**eet or . :hickness Sn the of o u5 ^ o ]s _ 

» »M end i„„, r leada .„ forBad by nMnt ^ 
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fine rips thereof are arranged at a pitch of ace — :. 
nr.." 

However, recent .Tir.ict Jie ■ - • 

se.T.iccr.ductcr package requires i.-.r.er leads a r r a .-. r = d 
pitches in. the range cf C.ll :: :.15 far sr.eller tr 

C.S€5 --. When a lead fra-e is fabricated :v crccessir.c 
thir. sheet of a reduced thickness, the strength cf t 
outer leads of such a lead frame :s not large enough 
withstand external forces that -ay be applied thereto 
the subsequent processes ir.cludi.-.r an assembling prore 
and a chip mounting process. .-.cccrbi.-.gly, there is a lim 

o. w. ; e < "ess zz tr.e thin sheet 

enable the fabrication of a -mute lead frame having fir 
leads arranged at very small pitches by etching. 

An etching method previously proposed to overcoir. 
such difficulties subjects a thin sheet to an etchir> 
process to form a lead frame after reducing the thicknes. 
of portions cf the thin sheet corresponding zo the inne: 
leads of the lead frame by half etching or pressing to forrr 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
forr.ed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 

*>:so vj 9 



^ unsatisfactory, the inner leads :a,,o; be fcrr.ed 

fler-ess and a dimensional accj^-v — e .-.--.~. . 

lead frar.e accurately f 0: bCRS . nff ftad £ _ 

plate.-aki.-.g process must be repeated twice siafc'-s --- 

Seating process intr:cate. :, i§ a:$c 

repeat = piatemaking process twice „ ht , - he 

=he portions of the thin sheet corresponding to the inner 

leads is reduced by half etching before subjecting the chin 

sheet to an etching process for forcing :he lead 

which also -ekes the lead fre-e fabricating prccess 

intricate. Thus, this previously proposed etching method 

r.as not yet been .p pii . d z , - r .-- ic . ; lefid 

fabricating processes. 

.'SUBJECT XA77SRS TO 3E SOLVED 5Y THE INVENTION) 

Cn the other hand, because a pitch among inner leads 
is made narrow as the number of terminals is increased, it 
is considered important to know whether a problem is caused 
or not in association with position shift or dcplanarity of 
an outer lead when implementing a chip mounting process. 
Accordingly, the present invention has been made in an 
effort to solve the problems occurring in the related art, 
and an object- of the present invention is to provide a 
resin-encapsulated semiconductor device capable of meeting 
the requirement for an increase in the number of terminals 
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and resolving problems which are caused in assoc; 
position shift and copianaricy = : £r . our— 

IXSAN'S FCS SOLVING THE SUBJECT \.-.77E=S ■ 

According to one aspect = f -;- e present 
--here is provided a resir.-encapsulated , MiMndus . 
-sine a lead frame which is shaped "in acccrdan: 
two-step etching process to a body wherein a thi 
inner leads is less than that cf the lead fra- 

ceteris i.-c : inner 1 c a - s u..,.- ^ - 

— s s s .ess 

cf the lead frame blank; zr.z te—i.-.i cclu^s i; 

" nr.ee red :c the inner leacs a--* . • 

" c *— .c»-..c :.-.e same : 

with the lead frame blank, the terminal column, pc 
a column-shaped configuration which is adapted 
electrically connected to an extern*: c--~ ••- -w„ 
columns being disposed outside of che inner leac 
manner such that they are coupled to the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion; 
n>ede of solders, etc. and exposed to the outside b€ 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and having four surfaces including a 
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surface, a seccnd surface, a third surface and a 
•surface, -.he first surface bei.-.c flushed w — - cr.e sur: 
cf a rer..c.r.ing portion of tr.e inner lead havir.o the s 
thick-ess with the lead frame clar..-: while bei.-.c ccrcsec 
the secc-d surface, and each cf the third ar.d re- 
surfaces having a concave shape depressed tcvard c.-.e ir.s: 
cf che ir.r.er lead. 

According to another aspect of the present inventic 
there is provided a resin-encapsulated semiconductor cevi 
usi.-.g a lead frame which is sr.&pez in accordance with 
twe-ste? etching process to a zzzy wherein a thickness 
inner leads is less than that cf the lead frame blan. 
comprising: inner leads having the thickness less than the 
of che lead frame blank; and terminal columns integral! 
connected to the inner leads and having che same thicknes 
with the lead frame blank, the terminal columns possessir. 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina. 
columns being disposed outside 'of the inner leads in £ 
manner such that they are coupled to the inner leads in £ 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possessing a rectangular cress-section and hevir.o f, 
surfaces including a first surface, a second surface, 
tnird surface and a fourth surfece, the first surface ce; 
flushed with one surface of a rer.air. ir.c ~- - 

inner lead having the sar.e t hi c>:r.es.s wi:h the "ea~ - - = 
blank while being opposed to the second surface, ar.c ea 
of the third and fourth surfaces having a concave sha 
oepzesseo toward the inside cf the inner lead. 

According to another aspect cf the present invention 
a semiconductor chip is received inward of the inner leads 
and electrodes fpacs) cf the semiconductor chip ar 
electrically connected to the inner leads through wires, 
respectively. According to another aspect of the present 
invention, the lead frame has a die pad, and the 
semiconductor chip is mounted onto the die pad. According 
to another aspect of the present invention, the lead frame 
dees not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a rernforcing fastener 
tape. According to still another aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads cn one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invention, the senicc.nductr 
chip is fastened to the second surfaces c: the inner lea- 
oy bur.pc thereby t. be electrically connected to tne inne- 
leads. In the above descriptions, in the case tnat tne 
terr.inal columns have terminal per: ions ~hLz'r. are arranced 
on tcp ends cf the terminal cclur.ns, with the terr.inal 
portions made cf solders, etc. and exposed :: the outside 
beyond the resin encapsulate, while it is the norm that the 
terr.inal portions comprising the solders, etc. are exposed 
to tne outside beyond the resin encapsulate, it is not 
necessarily required for the ter-inal portions to be 
projected beyond the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
columns while they are not encapsulated by the resin 
encapsulate and they are exposed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 



(WORKING FUNCTIONS J 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered lead frame shown < r . FIG. 12 {b: •« - 
required, it is possible to provide a ser.i conduct cr cev; 
in which no protlcc..-. are caused in asscciatc.r. 
pcsiticn shift and coiplanaricy cf the cuter lescs . :::r 
particulariy, :he use of a .T.ulti-pir,.ned lead frsre shape 
in a manner that inner leads have a thickness less 
that of the lead fra.T.e blank by a two-step etching prccess 
that is, the inner leads are arranged at a fine ci,cch, ce 
.T.eec a ce-and for an increase in the pin .-.umber cf th* 
ser.i conduct cr cevice. furcher-cre , by using the lead frame 
which is fabricated by a twc-step etching process as will 
be described later with reference to FI3. 1. the second 
surface cf each inner lead has copiar.aricy, and is 
excellent in wire-bending prcperty. In addition, since che 
first surface of the inner lead is also a flat surface end 
the third and fourth surfaces are depressed toward the 
inside of the inner lead, the inner leads are stable and 
coplanarity width upon wire bonding -process can be 
enlarged. 



[EMBODIMENTS J 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First, 
a resin-encapsulated semiconductor device in accordance 
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fizh 2 first embodiment cf the preser.: in ven tic- 
described hereinafter with reference tc fZGs 
FIG. 2(a) is a cress-sec uicr.al view ~* - ~ o 
encapsulated semiconductor device acccrdir.c tc 
e mood i. Tie r.t of the present invent: en . fZG. l:bi is a 
sectional view of an inner lead taken elcr.g che l:ns 
of .:g. 1(a), and FIG. 1(c) is a cress-sect icnal vie 
terminal column taken alone the line 51-52 cf .FIG. 
Moreover, FIG. 2(a) is a perspective view c f the 
encapsulated semiconductor device acccrdir.c to the 
embodiment of the present invention, FIG . 2(b) is a 
view cf the resin-encapsulated semiconductor device o 
2(a), and FIG. 2(c) is a bottom view of the 
er.capsvlazea semiconductor device of FIG. 2(a) . in F 
and 2, a drawing reference numeral 100 represents a 
encapsulated semiconductor device, 120 a semiconc 
chip, 222 electrodes (pads), 120 wires, 130 a lead i 
122 inner leads, 131Aa a first surface, 131Ab a s 
surface, 231Ac a third surface, 232Ad a fourth surface 
terminal columns, 133A terminal portions, 132B 
surfaces, 233S a top surface, 125 a die pad, and ■ 
resin encapsulate . 

In the resin-encapsulated semiconductor d< 
according to the first embodiment, as shown in FIG. 
the semiconductor chip 110 is placed inward of the ; 
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chip ::o i. reo ,., :e= . M ; , ^ .,. ^ [ 
"- h * ;, -" : " •-- .. ..." 

"° cre "•*-«••?« = .. Seer. electrtce r «- 

:» ^ eiectrt=aii y connected = tht s r5=e _\\ 

= '-he i.-.r.er lead 121 throaffh ^ ^ 

hectic, between the r..i.,-.nc.p.«i„. d .J c ^d« s "" 
cev.ee :co of this embodiment and a, external eirssi: ■ 

achieved bv 

" - -* E "« -•■i"-tr.s.p.- J ;.t.d se.-r.ic- — 

device ic: via the 

a, pcrttcr.s 123A each bei.-.o made 

" £ ■• ai -P h «««l solder, on a Prt!i . #d cirr _ , afc „.,. # 
-ith the tergal portions 133A located on the toe spaces 
ci the terminal colons 133, respectivelv. -, -, e 
--esin-encaps,lated semiconductor device of , he f< _ 

t of the ? , S e,. inve.tton. ftes 
entree to provide a protective frame 19 C, and instead, a 

strjctjre, as shown in FIG. ' f~i . . . 

-(-), -n which no protective 
frame is used can be adopted. ■ 

The lead frame 130 used < rh. o„ • 

" the semiconductor deVce 

»00 .=co«<n, -.o th. , : .. s: efiaiioei: Ss ^ o; t ^ 
Kctal-1... . lley . Th . r .,„ e , ,, aa frtM whiei> 

"** * C ° nt ° Ur " in »«•' — i. »h. pea by .„ 

"chin, process. ls used „ t „. ,„ a frame ^ ^ 
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thickness less than that of the terminal coIu.T-.rf 123 : 
other portions. Cam bars 136 serve es a far. v.-.t 
er.Ccpsulating the semiconduc .: cr chip 110 wit- s -o S .. 
Moreover, although the lead frame 12CA which is ororess* 
by etching to have the cc.-.tcur as . show- :- TZZ - - 
•-sea ir. this embodiment, the lead frame is not limited :: 
such a cc.-.tcur because portions except the inner leads 131 
and the terminal columns 133 are not necessary. -The inner 
leads 121 have a thickness of <C Cm whereas the portions 
cf the lead frame 130 other than the inner leads 121 have a 
thickness of C.15 nan" which corresponds to the thickness of 
the lead frame blank. The other portions cf the lead frame 
120 except the inner leads 121 may -oc have the thickness 
=f 0.15 mm, but have a thickness of 0.125 mm-0.50 mm which 
is thinr.er. The tips of the inner leads 131 have a small 
pitch of C.12 mm so as to achieve an increase in the number 
cf terminals for semiconductor devices. The second face 
121Ab cf the inner lead 121 has a substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in ?IG. Kb), because the third and fourth faces 
131Ac and 231Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur in the inner leads 131 irrespective of whet.-.er 
inner leads 131 is long or not. The inner leads havir.r 
contour, r.i shown in FIG. 9 (a,, in which the ties cf 

inner leads 131 are separates one f :: - s 

prepared by the etching process, and the ir.ner leacs * 
resin-er.cacsulated after mounting the se.rrccr.c jctcr ch 
therecn as will be described later.' However, where t 
inner leads 131 are long in their length and have 
ter.der.cy fcr the generation c: twisting therein, it 
i-pcssible tc fabricate the lead fra-.e bv etching -o 
the center- as shown in TIZ . 9;a). Therefore. aft< 
etching the lead frame in a state where the tips of tr 
inner leads are fixed to the connecting portion 1313 a 
shewn in FIG. 9(0(0, the inner leads 131 are fixed wit 
the reinforcing tape 160 as shewn in FIG. 9(c) ( a,. 7her! 
the connecting portions 13 IS which are not necessary in th 
fabrication of the resin-encapsulated semiconductor device 
are removed by a press as shown in FIG. 9(c) (/n), and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of the 
resir.-er.capsulated semiconductor device will now be 
described with reference to FIG . 6. First, the lead frame 
230A. as shown in FIG. 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131Ab of the inner leads 131 are 

j»:jo v; i9 
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directed upward (FIG. B fa)). 

Then, the semi cor.o'uctc- c-*-^ -. - r ... 

- - u - s r.cuntec ontc : 

cie pad 115 such mat the surfaces of the se.-r.ic— — 
cr.ip lio on which the ele::r::'es - - - 
directed upward (FIG. 3(bj), 

Nexr ' *'ter the semiconductor chio ■ - n * - 

onto the die oad " ~> = - " 

• ' e.ectrooes ill c - - . 

semiconductor chio 110 and - -» c _ ^ „ ^ • 

y -lb ena w .,e seccna surfaces 13l.tb cf t - 

ir.ner leads 131 are bonded with ea — c-^- 

c...e. _str.g wires 11 

.TIG. £ (c) ) . 

Subsequently, encapsulation is carried cut with th 
cc.,ve.,tic.,ai resin encapsulate Thereafter, 
necessary portions of the lead f rsjne :30 whic , 
protruded fro,, the resin encapsulate 1<0 are cut by a press 
to form terminal columns 133 and also the side surfaces 
1333 of the terminal columns 133 :."G. 8(d)). 

Tr.er., the dam bars 126* --a *~»r^ ^ • 

°' --ane portions 137, etc. 

of the lead frame 130A as shown in FI G . " 9 are removed. 
Next, the terminal portions 133A each made of the semi- 
spherical solder are arranged on the outer surface of each 

terminal column 133 to fab'*-*-* = . 

.o i0 o eve a resin-encapsulated 

semiconductor device (TIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
means of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 



cf the terminal colons 133 ere covered therebv ":: 
6(f)). At this time, the protective rrar.e 15C functions : 
reinforce the semiconductor device. In ether v.crds, t.t 
protective frame 18C serves :: prevent moisture : r: 
leaking ir.to a cap between the resin encapsulate and :r. 
terminal coiu.T.r.s due to the fact that the sice surfaces : 
the terr.ir.2l columns are exposed to the outside, wherery a 
crack is not formed in the semiccr.ducc or device ar.d the 
breakage of the semiconductor device is avoided. However, 
persons skilled in. the art will readily appreciate that it 
is not necessarily required to provide the protective frame 
IrC. Also, when such an encapsulating process by the resin 
is carried out using a cesireo meld, the encapsulating 
process is implemented m a state wherein the outer side 
surfaces of the terminal columns cf the lead frame are 
somewhat protruded out of the resin encapsulate. 

A method for etching the lead frame of the first 
embodiment will now be described in conjunction with the 
attached drawings. FIG. 11 is of cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the cross-sectional views of FIG. 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG. II, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1120B resist patterns, 1130 first opening, 
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1140 second openings, 115C firs* concave portions, Hi 
second concave portions, 1170 flat surfaces, and 1151 = 
etch-resistant layer. First, a wate;'-sciuble casein resis 
using potassium dichromate as a sensitive agent is = 
ever both surfaces of the lead fra.T.e clank 1111 r.ace r: t 
42t nickel-iron alloy and having a thickness cf about C.l: 
rrr;. Using desired pattern plates, the resist films are 
patterned to form resist patterns 112CA and 112C3 having 
first opening 1130 and second openings 1140, respectively 
:.7ZZ. 11(a);. 

The first opening 1130 is adapted to etch the lead 
frame blank 1110 to have a flat etched bottom surface to a 
thickness smaller than that cf the lead frame blank 1110 in 
a subsequent process. The second openings 1 1 < 0 are adapted 
co form desired shapes of tips cf inner leads. Although 
rhe first, opening 1130 includes at least an area forming 
the tips of the inner leads 111C, a topoiogy generated by 
partially thinned portion by etching* in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with the 
resist patterns are etched using a AS 3e ' ferric chloride 
solution of a temperature of 57 *C at a spray pressure of 
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...2.5 k?/cm :. rke etching process :s :er>Tiratec . £ 

of tin. w,, firs: recesses ^ ^ ^ & " ;~ 

•tcntd host* surface ha, e a ce? , h h c=rrespon __ _ = . . 
= the thickness of -.he lead fr£ - e = . £ ,, .. _* 

Although both surfaces cf the leac 

are s.xulta.neously etched i, prijR , ffy ' 

i- net necessary to simultaneously e _ ^ ~ 
--he lea, frame blan, U:0. The reason w hy - sszt , urf£:es c> 

th# b: " k 1110 s,,,;, s ,^ s :y e=che= , es ... 

-r.is lAsiiw.:, is to reduce the ... . . 

. _.-?.e tar.er; ;r, a 

secondary etching process as w-; ie described later. The 
= t.me taken for the ?r ^ary and secondary etchino 
P -esses is less than that taken in the case cf etching of 

= '-y =-e surface cf the ^ea^ <---* 

■ e c-s-x cn which -- e 

-sist pattern 1220B is formed. Subseouentl,, the surfac- 
P-tded with th . firs, recesses ::S0 respectively etched 
- * ttrst opening 2130 is entirely coated with an 
etch-resistant hot-melt wax (acidic wax type MK-WB6, The 

l.yer HBO so as to «„ up ?he f irs . reces$M m( and te 

cover the resist pattern 2220A (TIG. 11(c)). 

2z is not necessary to coat the etch-resistant layer 
1»0 over the entire portion of the surface provided with 
Che resist pattern 1220A. However, it is preferred that 
the etch-resistant layer 2280 be coated over the entire 
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portion, of the surface forced with the firs: recess- 
and first opening 1130, as shown :r. FIG. 11 ;c), bee; 
is difficult to cot: tne etch-resistant *jyer 115C - 
the surface portion including the first recesses 
Although the etch-resistant layer 1150 wax e.-.rl tvec ; 
err.bocir.ent is an alkali-soluble wax, any suiter! 
resistant to the etching action of the etchant soiuti: 
remaining somewhat soft during etching rr.sy be used, 
for fcrmi.-.g the etch-resistant layer 1160 is net 1-r-'- 
the above-mer.cicr.ed wax, but -ay be a wax cf a jv-se 
-ype. Since each first recess 11=0 etched by the or 
etching prccess at the surface formed with the pa 
adapted to form a desired s.-.ape of the inner lead t: 
filled up with the etch-resistant layer 1160, it is 
turtner etched in the following secondary etching croc 
The etch-resistant layer 1150 also enhances the .necha: 
strength of the lead frame clank for the second etc 
process, thereby enabling the second etching process t< 
conducted while keeping a high accuracy. ■ it is 
possible to enable a second etchant solution to be spr. 
a- an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The incred 
spraying pressure promotes the progress of etching in 
direction of the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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subjected to a secondary etching process. In tr.:s 
secondary etching process, the lead frame blan> 1111 ;s 
etched at its surface formed vit.n first recesses llj v 
having a fiat etched bettor. surface, zz ccmpletely 
perforate the second recesses 116:, thereby fcrr.ir.g 
tips cf inner leads 131A (FIG. 11 z) ) . 

.The bottom surface 1170 cf each recess f erred by the 
primary etching process is flat. However, both sidf 
surfaces of each recess positioned at opposite sides of the 
bettor, surface 1170 have a concave shape depressed toward 
the inside of the inner lead. Then, the lead frame blank 
is cleaned. After completion cf the cleaning process, the 
etch-resistant layer 1180, and resist films (resist 
patterns 1120A and 11203) are sequentially removed. Thus, 
a lead frame 130A having a structure of FIG. 9(a) is 
obtained in which tips of the inner leads 131A are arranged 
at a fine pitch. The removal cf the etch-resistant layer 
1180 and resist films (resist patterns 1I20A and 1120B) is 
achieved using a sodium hydroxide solution serving to 

dissolve them. 

The processes for manufacturing the lead frame as 
shown in FIG . 11, is to form by means of etching the lead 
frame having the tips of the inner leads used in this 
embodiment cf the present invention, which have a thickness 
less than that of the lead frame. Especially, the first 
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surfaces 231Aa of the rips of the inner leads as she,.-. 
riG. 2. are flushed with one surfaces of remaining pcrr; = .-.s 
of me inner Isads having the sar..e thickness with 
frame while being opposed :: the second s -— 

---<=- = - - - --c , jr.: 

the third and fourth surfaces are forced tc have a rcncave 
shape which is depressed toward the ••-«'■*. r- -• 
leads. Where a semiconductor chip is mounted cn the serene 
surfaces 132Ab of the inner leads by BMna of fc ,, ps 
electrical connection therebetween, as in a semiconductor 
device according to a third embodiment as wii: cs ces =rrbe= 
hereinafter, an increased tolerance for the connection by 
=um=s is obtained when the second surface 231Ab has a 
concave shape depressed toward the inside of the inner 
ieac. To this end, an etching method shown in FIG . 12 is 
"opted in this case. The etching method shown in FIG. 12 
is the same as that of FIG. 12 in association with its 
primary etching process. After completion of the primary 
etching process, the etching method is c6nducted in a 
manner different from that of the etching method of FIG. n 
in that the second etching process is conduced at the side 
of the first recesses 1250 after filling up the second 
recesses 1260 by the etch-resist layer 1160. thereby 
completely perforating the second recesses 1160. At this 
time, by implementing the primary etching process, etching 
at the side of the second openings 12<0 is performed in a 
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sufficient manner. The cross section of each ----- 
including i; S rip, formed ir. accordance v-th -_ he e -._ 
metr.oc or FIG. 12, has a concave shape oepressec tow d -= -■ 
ir.side of the inner lead at the second s.;: i: * --i- 
shown in TIG. 6 ;b) . 

The etching method in which the etchi.-.c *cc 

conducted at -.wo separate steps, respectively, as in tha 
of TZZs. 11 and 12, is generally called a "tvc-scec etchin 
method". This etching method is adva.-.tace = u« — 
oestred fineness can be obtained. The etching method use. 
to fabricate the lead frame 13r- r , ^ c . ^ . 

shewn in FIG. 5 involves the tw=-step etching method en= 
the method for forming a desired shape cf each lead frame 

portion while "•dii» i nc - - -• 

-oj-.ng ... e c.-:.ness or each pattern 

formed. m particular, the etch-ng method makes it 

possible to achieve a desired fineness. In accordance with 

the method illustrated in FIGs. 11 and 12, the fineness of 

-.he tip of each inner lead 132A formed by- this method is 

dependent on the shape of the second recesses 1160 and the 

thickness t of the inner lead tip which is finally 

obtained. For example, where the blank has a thickness t 

reduced to 50 Dm. the inner leads can have a fineness 

corresponding to a lead width Wl of 100 Dm and a tip 

Pitch p of 0.15 mm, as shown in FIG . 11(e). In the case of 

using a small blank thickness t of about 30 Dm and a lead 
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width Wl of 70 Dir., it is possible to forn inner 

having a fineness corresponding z r c.i inner lead c ■ - - 

0.12 .run. Of course, it may be possible :o f z rr. inner _es * 
having e further reduced rip pitch by adjusrir.c rlar 
thickr.ess t and the lead width w: . 7- - - • s .... 
inner lead rip pitch p up to 0.08 ™, a blank thickness jc 
to 25 Dm , and a lead width Wl up to <C Crr. can ce 
obtained. 

In the case where twisting of the inner leads does net 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length . as 
compared to those of the first eir.bodiment , the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 1313 as shown -in FIG. 9(c) (<). 
Then, the connecting member 131B which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) (<) are cut to 
obtain the lead frame having the contour shown in FIG. 
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5,a '' 3 reiRf ° rCi - :« "a polyi^e .... .. 

generally used, as , howa iR ^ _^ 

"nn.czing menbe, 22:3 is ca= c;; b> . _ g ~ ~ "~ 

=fct.i.,.-.h. contour shown tr. "3. o = .. D; , , M . T . ic " = / = "/ = . 

=evice is .counted on the = 

-- - -.c... s-.i.- r.av;-: 

rtir.f S rcir. S rape attached ::e: 4 :,. : , g ss ._ # = 

ser-cr.duc-.cr device is encapsulated w ::h s resi ., g 

condition where the lead fra.T.e s- - as -, a 

-cs :.-.e race. 7h« 

--r.e E12-E12 illustrates a cut pcrtic.-.. 

-he -i? cf the inner lead 111 , 

-6<=c rra-e usee 

in the semiconductor device 0: :,, s - iff . s e .bodi,.ent has a 
~css-seccicnal shape as shown on "3. 13 { Y> !s} . T; , e . Sp 

131A has an etched flc- s----*~* , 

s... c .e second surface) 13iAb 

which is substantially fiat «— u 

* ...e.e.ore has a width wi 

slightly greater than t-e w- v- 

w A - = - =- opposite surface. 

The widths w: ar . c - W2 (abo— n-,. - 

£ -e xore than the 

width W at the central portion cf the tips when viewed in 
=he direction of the inner lead thic.ness. Thus, the tip 
of the inner lead has a cross-sectional shape havin, 
opposite wide surfaces. To this end, althouoh either of 
the opposite surfaces of the :: P 131A can be easiIy 
electrically connected to a semiconductor device (not 
shown, by a wire 220A or 220B, this embodiment illustrates 
use of the etched flat surface for wi re -oondin g as 
shown in riG. 13,0 )(a) . In FIG . „. a reference numeral 
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131Ab depicts an etched flat surface, 132Aa a surf c 
lead frame blank, and 221A and 1215, respectively, 
portion. In the case of :1Z. 12,3; -.a; , the 
Particularly excellent in wire-bcr.dir.c crroertv, 
the etched flat surface does net have rojchr.es s . 
13 ('S shows that the tip 1321= c : the inner lead 
lead fra.T.e fabricated according to the process illu: 
in FIG. 14 is wire-bonded to a semiconductor device, 
this case, however, both the opposite surfaces of the ;;c 
1222B of the inner lead are flat, but have a width smaller 
than that in a direction of the inner lead thickness. In 
addition to this, as both the ccpcsite surfaces of the tip 
-3315 is formed of surfaces of the lead frame blank, these 
surfaces have an inferior wire-bonding property as compared 
to that of the etched flat surface of this first 
embodiment. FIG. i 3 ( — ) shews that the inner lead tip 
2322C or 233ID, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown); In this 
case, however, a pressed surface cf the inner lead tip is 
not flat as shown FIG. 1 3 ( - ) . Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG . 13( — Ma) 
or FIG. 13(— )(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified exanDle of - ~. e - * e . - 

semiconductor device in accordance w- - - - * 

err.bodirr.ent of the present inventic:. will ^ s ...... 

hereinafter. TZZ-s. 2(a) through are rr:ss-c* s 

views cf the modified examcle of the -e*> 

- c - — cpsj.ater 

semiconductor device in ac::r:a- :s W ;tr. . . fi , . 

embodiment cf the present invention. r:- s s - 

device of the modified example as shown in ."3. 3; a) , ls 
different from that of the first embodiment ir. that a 

position cf the die cad 12- • s = ----- . 

• - 5 - e -< -s, t.-.e cie 

=a= 135 is exposed to the outside. By the fact that the 
die cad 135 iS exposed to the outside, the heat dissipation 
property is improved as compared to the first embodiment. 
Also, in the semiconductor device of the modified example 
as show- in FIG. 3(b), because the die pad 135 is exposed 
to the outside, the heat dissipation property is improved 
as compared to the first embodiment. Unlike the first 
embodiment or the modified example as shown- in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces cf the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FIGs. 3(c), 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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example as shown in FIG. 3(a> and the modi*:,- ex..-=:« 
shown in FIG. 3(b), wherein the semi -spherical s=ld Sri ]\ 

net used, and instead, the tcp surfaces c: ,- e 

columns ere directly used as the terr — a" a------ 

= entire manufacturing procedure can be s *•-• = 

Ktxt. a resin-encapsulated semiconductor device : 
accordance with a second embodiment c-" 



invention will be described. FIG. < (a , 



presen 



-s a cross' 

sectional view of the resin-encapsulated semiconductor 
=evice in accordance wi- n the second embodiment of the 
Present invention, FIG. < (b , is . cross-sectional view 
--ustratmo inner leads, taken along the li, e A3-A4 cf 

<(w/ _ s a cross-sectional view 
illustrating a terminal column, taken along the line B3-34 
==" r:3. <(a). Because an outer appearance of the 

semiconductor device o* . . . 

o- „..e secona emoodiment is 

substantially the same as that of the first embodiment, it 
is not illustrated in the drawings. In FIG.- 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip, 211 electrodes (pads,, 220 wires, 
230 a lead frame, 231 inner leads, 231Ab a second surface, 
231AC a third surface, 231Ad a fourth surface, 233 ternunal 
columns, 233A terminal portions, 2339 side surfaces, 233S 
top surfaces, 2.0 a resin encapsulate. and 270 a 
reinforcing fastener tape. Xn sk , semiconductor device of 
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this second embodiment, the lead '- aiP . . 

--aire 239 coes r.ct -eve 

di * ?ad, the semiconductor - 

is fastened tc - 
inner leads 231 by the reinfe— - - - c 

.ea.e.-.er tare 2";, s 

the semiconductor chip 2:0 is electrical "v ~ 

electrodes (pads) 221 to the - e — - 

-e .s_rraces 2 3lAb ; -" -- 

inner leads 23i by wires 222. t- sc - .„ 

-so, _n ..-.e case c : r - - 

second embodiment, similarly -k. «, 

.r.e first embodiment, 
electrical connection betwe-r -w. 

e " r -ssin-encecsulate 
semiconductor device 200 of this . . 

• — .ner,. c.".c an ex~err.£_ 

C:rC - :: is Sieved by rour.ti-r ~* c . 

semiconductor device 20C via - <„ v 

-.e.-.na] per* ions 233A 

each beir.c — - 

- — c a semi-sp.,eri=al solder, on a printed 

circuit substrate, with the - e — i---- ^ 

-e_m_.. e _ portions 233A located 

on tne top surfaces 23"S --- -w- . 

e terminal columns 233, 

respectively. 

In addition, the ser- : 

cr oev 1C e of this second 

and 10 Cb,. ^.manufacturing method, of th'e semiconductor 

device of this embodiment using the lead frame '^OA which 

is shaped by the etching process is substantially the same 

as that of the first embodiment except that. while in the 

case of the first embodiment, the w- e bond,-™ 

e " e bonding process and 

resin encapsulating process are performed in a state 
wherein the semiconductor chip is fastened to the inner 
leads, in the case of the second embodiment, the w ire 
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in . „„. uherein sht - 

-r.' 3 - - - 

rucenej together with the . *** ** 

re ,- , - a ~ s =>' the 

.astener tape 270. .. 

* ~ t -.it * *j • - 2. - - — - - . 

-*=- "-he unnecessary pcrtic-.s a- d .... ^ 
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~ 5 a - Ier resin 5- . . . , 
—a -n .he same wav 55 -w 0 
l6ad 230 as shown ia F r G . ' ' r ' e 

-..a., by which the lead -are - s 
"••J -« obtained. ether wc . 

s . n . . " J " lng sh « r Mult .nt 

=---^-_.e ootamed after etc-' w. 

r- ... „ " as shown in 

• the con-©— 

octair.ed. z. - rK , ' iS 

* as tlne ' — onal re inforcing 

,\ ~" t8Pe POi -— - ? e, as shown in FIG 

10(c) (D Jf which perform a re - 0 . 

PT/ . " — <3 faction is used. 

_G- 5 (a ' throuoh 5'-' * - a m 
,n.. s ., a .. 6 crcss -«ctionaI views 

— - s..a.m 9 modified examples of , #m „. M 

— * semiconductor device 
°- -e second embodiment. The semi^n 

-ne semiconductor device as 
shown in p»g = , • as 

,.11 " cond ~ en: ' in th " <- « 

semiconouctor chip thereof which has th. i 

nas the electrodes i S 

M W . m „ t „ t . s ,„ Sco „ duc:er 

obtained by modifyina th. 

-V*ng the semiconductor devices of the 

second embodiment and the modified e* amDi e 

" e *a">Ple as shown i n FIG. 



5(a,, wherein :he serr.i-spher i cal solders are Ps . ..... 

instead, the t0? SL;; - aces cf ^ ^"j— ' 

directly useo as the terminal oc--- c ^ • 

because a protective frame is r.ct used arc --7^ 

surfaces 2355 of the ... 

-e «=_ ct.u.T-r.s 123 are exposed 

"he outside, a checking operation by a test, etc. 

easily performed. 

Hereinafter, a r«s - 

res. ..-encapsulated seir.iccr.c-j — 
device in accordance with a ----- —u •• 

e.r.occimer.t of the creser 

oe cescribed. t:z. S; s , - s 

sectional view of resi.-.-e.ncepsulated iLlZZ 

device of - he third embedi.-r— r- ... 

*• c ' c ' ^ a cross 

sectional view illustrating i--e- - • 

9 — -e. .eacs, ta K en along zhe 
-~r.e A5-A6 of FIG. 6(a), a— c ... . 

€.c> is a cross-sectional 

view iliustratino a — <-.i 

3 ~~' =aken aiono the i i ne 

" ,:: " 4tK " " «»• * iixr , 

substantially the same as that o* «k» *< 

-na. o, .he first embodiment, it 

is not illustrated in the drawi nos in r— ' c- . 

In tA «- 6, the drawing 
«*...„c, numeral 300 ..pres.,., . s . mieo „ 3jc:or device 

»0 . semiconductor chip. 3 !2 oumps. 330 . ,.,„ ^ 

inner leads, 331A a a fi- S ' s , r ' ? « m 

S ' sur.ace, 331Ab a second surface, 

331Ac a third su-*aee ^-h^ * 

"-«e, 33,Ad . fourth surface. 333 terminal 

coigns. 333. terminai portion,. 333B side surface,. 333S 
top surface,, 3,0 a r.sin enc.psuiate, .„„ 350 . 
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reinforcing fastener tape. r, „. . 
"-his third embodiment, the semiconductor ch: 
fastened to the second surfaces 33 -At - ,;, 8 . 
--21 by -.he bumps 312 thereby rc be electrical:-, 

to the second surfaces 33IAb. -w. . ' . = 

* " e °- * rs "* -2C has , 
contour as shown in FIGs. 10(a) a— i 3 /u. 

' c " w * ^ • *- < / wnrc.-. is fcrmec 
by the etching process of v . . 

--• .-.s s.-.svr. Lr. TZZ. 

UHilbi. both widths W1A and K2A (about 100 a . :co 

ar.d bottom ends of the inner leads 331 are l sr?8r than a 
-idth WA at a center portion in a thickness-wise ejection. 

2-« to the fact that the second surfaces ^'Ah --- • 

• es - Ao =t tne inner 

-sacs 331 is depressed toward the --«-de • 

oe the inner leads 

surfaces 33:s ' »• • «„.„.,, 

tr.e mner leads 331 are eiec-'-n u 

e.ec c:: y connected to the 

„ «, „, bum?s , tMy eommlaB can 6e 

case of this third embodimen- <„ .k 

en " as in the case- of the first 

and second embodiments, the elec-ri^i 

eiec.ncal connection between 

the resin-encapsulated semiconductor device 300 of this 

embodiment and an external c«-cu<- <. ■ 

c..cu_. achieved by mounting 

the resin-encapsulated semiconductor device 300 v ia the 
terminal portions 333A each being ma de of a semi-spherical 
solder, on a printed circuit substrate, wi th the terminal 
Portions 333A located on the top surfaces of the terminal 
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columns 333, respectively. 

In addition, unlike the semiconductor device zf 
i:.Tsz err.bodin-.ent, the semiconductor dsvice cf this 
embodiment uses a lead frame which is shaped by the 

process as shown in TIG. 12. Hcveve- -•- 

~ ' w..^ . . . c . . — = _ - ' j r • r. 

method of the semiconductor device of this e .-occ----- 
substantiaily the same as that of the first emr-cdtme.v 
except that, while in the case cf the first embodiment, the 
wire bonding process and resin encapsulating process are 
performed in a state wherein the semiconductor chip :s 
fastened to the inner leads, in the case of this third 
embodiment. the wire bonding proc .„ , Rd r „ ia 
encapsulating process are performed in a state wh*-.<n -w 
semiconductor chip 310 is fastened to the inner leads 331 
via the bumps. Also, the cutting process for the 
unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention, m the 
modified example of the semiconductor device as shown in 
FIG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 
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.portions.. Became the pro-e— 

H a ' Te -s not used and : 

side surfaces 3333 cf the - e — ~o 

-e c. colj-.-.s 333 are execs 

to the outsioe, a checking operation by a test, £ -- - = _ 

easily performed. 

•-.eret.-.after, a res-' ,-. 

-•T-e?5J.6:sc serr.ic '■ 

"vice in accordance wi;h . four:h .^^^/^T"." 

Present invention will be described. FI3 . 7 , a , a ^ 

sectional view of the r«sir.-«-caoa u - — 

...-cpsuia.ee se.T.i conduct c 

device of the fourth tmbodijr— r-r 

~ '<»! -s a cress 

sectional view iilustratinc — . . 

- -ea_s, taxen aior.g th 

-;ne A7-A8 of FIG. 7(a), ar.d s-?- 7,-, 

"- , - s 3 cross-sectional 

view iliestratino a re - Ti . : - a i - 

o; no. ,,„,. S . =SJS8 .„ outer i?pe>tjnce of 

.-leonduetw device oi .„,., £oures eW)c>dirien= 1§ 

"« — » «»» of -.he „_.„ etoodi „ ent , u 

is not illustrated in the drawir.es. r- rie 7 -h • 

?»• -n . IG. /, the arawing 

reference numeral . <00 represents a semiconductor device, 
410 a semiconductor chip, ,„ pads , <30 a . Iead ^ 
inner leads, «1A. a first surface, <3i Ab a second surface 
«31Ac a third surface, «31Ad a fourth surface, <33 terminal 
columns, «33A terminal portions, <333 side surfaces, «33S 
=cp surfaces, „o a resin encapsulate, and <70 insulating 
a^esive. m th . semiconductor device of this fourth 
embodiment, one surface of the semiconductor chip «10 on 
which the pads ,u are disposed is fast£ned to secend 



38 



K-Si?S US 
9-8205 



surfaces 431Ab of the i.mer leads 431 by the t.-.sul. 
adhesive 470, and the pads 411 6 .-.d the firs- su .---. oe 
o: the inner leads 431 are eiec.r. rally cor.r.ectec 
other by wires 420. The semi conductor device of 
fourth embodiment uses the sarr.e lead -"-a-* w---- 
the third embodiment, which has the contour as shew: 
?I3 ' 10<SJ and 10(b). Also, in the case of this f = 
embodiment, as in the case of the first and se: 
embodiments, the electrical connection between the res 
encapsulated semiconductor device 400 of this embodic. 
and an external circuit is achieved by mounting the res 
encapsulated semiconductor device 4 CO via the termi: 
portions 433A each being made of a semi-spherical sold, 
on a printed circuit substrate, with the terminal portic 
433A located on the top surfaces of the terminal colun 
433, respectively. 

riG. 7(d) is a cross-seccic.-.ai view illustrating 
modified example of the semiconductor device in accordanc 
with the fourth embodiment of the present invention. • 
the modified example of the semiconductor device as show 
in FIG. 7(d), the terminal portions each comprising th 
semi-spherical solder are not provided, and the to 
surfaces, of the terminal columns are directly used as th. 
terminal portions. Because the protective frame is nci 
used and the side surfaces 433B of the terminal columns 43: 
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KC ' «» * easily p..-fo.-„,c. ' ° y * :eS "- 

:-r.-£CTS OF THE INVENTION; 

5 present invention P rov, =es £ ^ 

sc _ .. cri ~=Ps_:a-e- 

-.-cnouctor device employing the aocve-r.er- • ~- ed • 
-rare, which is capable of neerir.c a -....7,""""" ~" = 
--creased :e-->«n-i ^ . 

naI njm0er ' the res 

encapsulated semiconductor device • 

" 13 . "•' " : r = 8 " c « with this 

ten =oes not require a process ~- • 

• r,? cr oendi.-.c 

-cm oars as >i 

as _ n tr.e case of usi— * •*-.»• - 

. w c - ec - havino 

S6ds e * shown in r: 3 . 

' •'• s s re s-It of :Vs 

a— • " e does not have a 

nac the ou "-' leads ar« h... 
- r c -~ - e "-' or a problem 

- 3 associated w<-s r-™i 

w_ w n coplanaritv. r~ 

oa. on co these 

aovantaoes, the resin-enceosula-c ..— a • 

a ,ho— • • * ••-conoactor device has 

3 snor -«*o interconnection ^eno- -« 

o- - e 3GA h " CCnpared to th. OTP 

- - -reb y the semiconductor device can be reduced 

in a parasitic capacity 
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